Born in Sweden, Torsten Wiesel began his scientific career at the Karolinska Institute, where he received his medical degree in 1954. After spending a year in Carl Gustaf Bernhard's laboratory doing basic neurophysiological research, he moved to the United States to be a postdoctoral fellow with Stephen Kuffler. It was at Johns Hopkins where he met David Hubel in 1958, and they began working together on exploring the receptive field properties of neurons in the visual cortex. Their collaboration continued until the late seventies.
Hubel and Wiesel's work provided fundamental insight into information processing in the visual system and laid the foundation for the field of visual neuroscience. They have had many achievements, including-but not limited to-the discovery of orientation selectivity in visual cortex neurons and the characterization of the columnar organization of visual cortex through their discovery of orientation columns and ocular-dominance columns. Their work earned them the Nobel Prize for Physiology or Medicine in 1981, which they shared with Roger Sperry. H.: I suppose our main accomplishments were two-fold. We were able to unlock some of the secrets of the primary visual cortex of cats and monkeys, especially, first, the orientation selectivity of cells and their organization into columns of common ocular dominance and orientation selectivity, and second, the effects of visual deprivation early in life-the deterioration of connections present at birth if disused during a critical period of months or years following birth.
T.W.: In the early days at Hopkins Medical School, David and I would run down the hall screaming with joy to tell and show our colleagues Ed Furshpan and David Potter that we just discovered a cell in the visual cortex responding only to contours of a certain orientation. Later, the same thing happened when we found cells responding to both eyes and how the two eyes worked together. Still later, we realized the columnar architecture of the visual cortex in terms of cells with similar orientation preference and eye dominance. I am sure we both have an intense memory of when looking through the microscope we saw, in Nauta-stained section of the visual cortex, the anatomical verification of the ocular-dominance columns. There were a number of other occasions of exuberant joy as we unveiled new secrets, especially our realization that there is a critical period of development early in the life of cats and monkeys. I'm always impressed by the importance of luck in a career. Many of the decisions I've made were matters of luck rather than deliberate planning. My preparation early on, in maths and physics, was determined by my enjoyment of these fields, the fun of doing problems as opposed to memorizing facts. So I think that to be guided by what one enjoys is perhaps the most important thing in deciding what to do by way of preparation. I ultimately decided not to go on with mathematics because of a feeling that to make it in that field required a virtuosity (like becoming a concert pianist) that I probably lacked. And at McGill in wartime the physics department was far too depleted and my undergraduate training was too weak.
T.W.: David and I always felt more like explorers of an unknown universe rather than proper scientists. We started out with no hypothesis but just forged ahead to the best of our intuition. It was like taking the thread of new insights one after the other and rolling it up into a great big ball. It is difficult to consider a very different approach, particularly since we had such a great time during our years of collaboration.
My first choice if starting anew would be to explore the cortical processing of auditory information. There must be secrets to unearth in exploring the neural basis of our perception of language, music, and voice. Of course, there are many other areas in brain science with rich opportunities for discoveries. My dream is to again be at the starting gate.
Looking Back on the Students and Postdocs You Trained, How Did You Recognize a Great Scientist? D.H.: In fact, we did not train so many postdocs or graduate students. Those we had, we left alone for the most part, to train themselves (as we had been trained). We were often lucky in our choices.
T.W.: We actually did not train many students. We had a total of only six graduate students and perhaps a dozen postdoctoral students over our 20 years together at Harvard Medical School. We always did our own experiments from start to finish. The graduate students had their own laboratory space and equipment, and they had to propose their own thesis problems. The postdocs worked on their own projects. We never put our names on any of our student papers. We were lucky in attracting such excellent students, and giving them independence from the beginning worked well in the short and long run. The main changes in how science is practiced, in my field, are in my opinion for the worse. I see the main leaders of scientific groups, in my field, spending most of their time in their offices, writing grant requests or papers, or advising their trainees, rather than being engaged in the science that they trained to do. Most papers, in today's science, are manyauthored, in contrast to papers fifty years ago, which were far more often authored by one person or two (Monod and Jacob, Hodgkin and Huxley, and so on.)
T.W.: I am a bit worried about the so-called ''Big Science.'' I worry not only because it takes a lot of the resources, but mainly because Big Science represents a diminishment in the importance of the individual scientist with a small laboratory working on original ideas. If we in the future want science to flourish, room must be made for scientists with original and unproven ideas. David and I were lucky in that money was available to give us the freedom to explore our notions. It was not only lots of fun but it actually led to some discreet discoveries. It would no doubt be very difficult for David and me to do our work in today's climate.
What Advice Would You Give to Graduate Students and Postdocs Just Starting Their Careers? D.H.: Join a lab in which the leader is doing his or her own experiments, at a bench of their own, a lab in which you'll be able to do experiments that you thought up, using your own hands. Admittedly that will not necessarily apply to all fields: for example, much of the actual work in molecular biology, pipeting the contents of one hundred Petri dishes to one hundred other dishes, may not be all that interesting. But hands-on science cannot all be fascinating at every moment; the important thing is to have thought up an idea oneself. Then the routine work becomes more fun.
T.W.: It is difficult to give advice since it can only be given to the student as an individual. We are all different and our needs cannot be taken out of a general box of advice. I enjoy engaging with students to learn about their background, previous training, their passions and longterm expectations. Even if you are very bright but have no passion or absolute determination, a career in basic science may not be the best choice.
What Do You Feel Are the Next Big Questions in the Field? D.H.: It's easy to think of big questions. An example can be found in the auditory system. We know a lot about how hair cells work, at the very periphery of the system, but almost nothing about what any of the many central-nervous structures in that system are doing. But for that matter, we have almost no examples of neural structures in which we know the difference between the information coming in and what is going out-what the structure is for. We have some idea of the answer for the retina, the lateral geniculate body, and the primary visual cortex, but that's about it. It is one thing to know that Broca's area has to do with language, but that is far from having any idea of the transformations of information taking place there.
T.W.: The danger with the ''big questions'' is that they can easily lead you astray. For example, the current fad is to study consciousness, which obviously addresses an important question. But how can we effectively study consciousness when we still don't understand why we need to sleep. To even approach these topics requires a deeper understanding of basic mechanisms of neuroscience, and in my opinion, we are still in the Dark Ages, even if there are bright spots here and there. Finally, a bit of humility is a not a bad starting point.
